refrigerated and still be used in a screening for gross changes in plasma viscosity. The minimum increase, in 7 days, was seen in plasma stored at 4°C (1.8%) while the maximum increase (8.8%)was seen in blood stored at room temperature. Mr D W Lane (Scarborough General Hospital) advocated the use of simple capillary viscometers for assessing blood viscosity in haemorrheological disorders. The results correlate well with low shear-rate viscometry but offer advantages of sensitivity in some situations. Examples were given of the clinical application of the capillary viscometer in the hyperviscosity conditions of myeloma and leukaemia. Mr P C W Stone (University of Birmingham Medical School) compared three instruments for assessing erythrocyte filterability using six different in vitro test models. With mild to moderate impairment of cellular rheology the Hemorheometre, St George's Filtrometer and the Cell Transit Analyser gave comparable results. The latter instrument, however, provided more information on the properties of individual cells and on the size of abnormal populations of cells. With severe impairment of cellular rheology, however, the Hemorheometre and particularly the St George's Filtrometer were more sensitive owing to their ability to detect pore-clogging cells. The current computer software of the Cell Transit Analyser is not designed to detect pore-clogging cells or cells with a very long transit time. Dr J G Jones (UWCC, Cardiff) described how to calculate the mean pore transit time for normal granulocytes and lymphocytes from filtration studies of diluted blood and purified erythrocytes. The results were in close agreement with those already reported for isolated and fractionated leukocytes. Hence separation of leukocytes by gradient centrifugation is an acceptable, but possibly not essential, prerequisite for the screening of leukocyte rheology in disease. The methods employed are applicable to results from currently available instruments that can measure initial steady-state flows of cell suspensions.
Recombinant human erythropoietin (EPO) is effective in the treatment of renal anaemia in haemodialysis patients!'. It is however pertinent to question whether the administration ofEPO to such patients affects the viscosity of the blood beyond that Diet and diabetes Keywords: diet; diabetes; carbohydrate The relationships of diet to the etiology and management of diabetes are forever changing and every question answered seems to pose many more. Dr John Betteridge (University College, London) chaired the morning session.
Dr Hugh Mather (Ealing) reviewed the evidence on causation of non-insulin dependent diabetes (NIDDM) and concluded that obesity was a major factor but individual nutrients had not conclusively been incriminated. It did seem highly likely, however, that a diet high in unrefined carbohydrate and low in fibre increased the chance of developing NIDDM. expected from the required increase in circulating erythrocytes. Dr I C MacDougall (Cardiff Royal Infirmary) reported measurements of blood viscosity, plasma viscosity, fibrinogen levels and red cell filterability in patients receiving haemodialysis and treated with EPO over a 9-month period. The rheological changes reported were entirely consistent with an increase in haematocrit by the production of rheologically normal erythrocytes.
J G Jones
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References 1 Stoltz JF, Donner M. Hemorheology: importance of erythrocyte aggregation. Clin Hemorheol1987;7:3-14 2 Chien S, Jan K-M. Ultrastructural basis of the mechanism of rouleaux formation. The Royal Society of Medicine the response to 50 g carbohydrate from white bread tested at least 3 times. The GIs of starchy foods vary over a 4-fold range, but the same food has a similar GI in different subjects regardless of glucose tolerance status. Diets containing low GI foods reduce mean glucose insulin and lipid levels compared to diets of the same carbohydrate and fibre content but containing high GI foods. GI values are related to the rate of digestion in vitro and digestibility in vivo. The amount of carbohydrate malabsorbed from low GI foods may be up to 15%. This is too small to account for the low glycaemic responses but may increase production of short chain fatty acids in the colon.
Digestibility of foods is related to many factors including dietary fibre, antinutrients (eg lectins, phytate, amalyse inhibitors), starch protein interaction, the nature of the starch (amylase versus amylopectin), particle size and a degree of cooking and ripeness. Slow absorption per se can account for many of the effects of low GI foods. Sipping 50 g of glucose for 3% hours compared to gulping it over 10 minutes resulted in lower glucose and insulin responses, prolonged suppression of counter-regulatory hormones and serum free fatty acids and increased rate of disposal of an intravenous glucose load given 4 h after the beginning of the glucose ingestion. Two weeks of nibbling 17 meals per day compared to the same diet taken as 3 meals a day resulted in a 30% reduction in mean serum insulin levels and a 13% fall in LDL cholesterol. The effects of short chain fatty acids produced by colonic bacteria on lipid metabolism are yet to be clarified. Most diabetologists now accept that a diet high in fibre is a major part of the total dietary prescription for diabetics.
Dr Adrian Scott (Nottingham) argued that we expected more than was justified from a high fibre diet. National Diabetes Associations now advocate over 50% of the total energy from carbohydrate largely unrefined and therefore rich in fibre giving up to 40-50 g of fibre a day. The reduction in saturated fat on this diet seems particularly appropriate to the patient with diabetes. He felt that the amount of fibre consumed in short-term dietary studies was unrealistically large and in Nottingham patients were unable to maintain a really high fibre intake for any length of time. He felt that it might be more important to increase mono-and polyunsaturated fats without much reduction in total fat or increase in total carbohydrate and fibre.
Dr Peterson (St George's Hospital, London) argued strongly for the benefit of high fibre high carbohydrate diets. The cardiac mortality of diabetic patients made horrifying reading with men dying at five times the rate of non diabetics. All the high quality studies had shown that a high fibre high carbohydrate diet improved glycaemic control and lowered blood lipid levels. Whilst initial studies used an unrealistic amount of fibre and carbohydrate, he felt that an increase to 45% of total calories from carbohydrate maybe was all that was required to improve lipids and glycaemic control. Appropriate choices of foods high in soluble fibre make this goal possible without risking compliance problems greater than with any special diet. Foods rich in cereal fibre are relatively ineffective, particularly in lowering lipid levels and diet studies focusing on this kind of fibre are inappropriate. Adding up to 45 g of sucrose to a high fibre diet had no effect on blood sugar or lipids. Compliance Journal of the Royal Society of Medicine Volume 83 October 1990 665 with dietary prescriptions of any kind is notoriously bad and he had no doubt that doctors and dietitians had a responsibility to advise and encourage patients to follow a high carbohydrate high fibre diet as evidence for long-term benefits is overwhelming.
Perhaps the most frustrating part of caring for diabetics is coping with the obese NIDDM who cannot or will not lose weight. The afternoon session, chaired by Dr Burns-Cox, began with a paper by Dr Mike Lean (newly appointed Senior Lecturer in Human Nutrition in Glasgow)who was undaunted. The rewards of weight reduction are so great it has to be pursued, but the iron fist must be inside a subtle velvet glove. Some rules shown to work are (1) set a realistic goal, (2) never recommend diets of less than 1500 calories a day -they simply are not kept, (3) exploit every psychological trick you can, like making a signed contract with the patient, enlisting a 'buddy' who will coax and encourage, (4) use food diaries, (5) make a customized plan for each patient, (6) keep reminding him or her of the goal and the techniques. In the end what probably matters most is the amount of time given to patients by health professionals.
The problem ofcourse is whether health professionals have a right tomake patients miserable in their quest for metabolic perfection. It is easier to measure glycosylated haemoglobin than quality of life. But the stark fact is that each kilogram of weight loss adds 3 or 4 months, say 2 or 3% to the life expectancy of an obese NIDDM.
The practicalities ofkeeping diabetics on their dietary rails was the brief of Azmina Govindji, chief dietitian of the British Diabetic Association. Patients have all kinds of misconceptions and anxieties, especially if they have not been referred to a qualified dietitian and are easy prey for unscrupulous vendors of quack remedies like 'anti-diabetic' herbs from the Brazilian rainforest. Indeed, the whole concept of diabetic foods is wrong and Balance -the BDA journal -has just banned advertisements for such foods. 'Diabetic' chocolate is just as fattening as ordinary chocolate.
The day ended with a masterly review by Harry Keen (Professor of Metabolic Medicine at Guy's Hospital). Addressing the question of why Indians are so prone to diabetes and especially in their forties, he emphasized the Indians' penchant for paunches. In West London, Indians are not fatter than their white neighbours as judged by body mass index (weight in kg divided by height in m squared) but their waist to hip circumference ratio is distinctly higher. The penalty of such central obesity is Reaven's 'syndrome X' (high plasma triglycerides, low HDL cholesterol, hypertension and hyperinsulinaemia -all productive of ischaemic heart disease). Professor Keen regards syndrome X as an iceberg with several bits sticking up above the water, wrongly seen to be separate from each other, the unseen connection perhaps being insulin resistance. This in turn may be caused by free fatty acids passing from the omental fat pad into the portal vein, thence to the liver where they antagonize insulin. Professor Keen also reviewed work from his department showing dramatic benefit from putting proteinuric diabetics on to a low protein diet (with a high P: S ratio). The relentless decline of glomerular filtration was reduced by 77% and proteinuria fell by 40%. The mechanism is a mystery, like so much else in diabetes.
C J Burns-Cox
